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can see, the fate of the theory of physiological selection. Can no 
one answer it ? ” 

This is a question which has arisen out of the theory of 
physiological selection itself, and, as Mr. Catch pool was the first 
to propound that theory, I am afraid he will find that no one as 
yet is able to answer his question. But it may interest some of 
your readers to know that I have collected a considerable body 
of facts tending to show that there is a correlation between fer¬ 
tility of allied species and the fact of their living on isolated 
areas, as well as another correlation between sterility of allied 
species and the fact of their living on continuous areas. But it 
seemed to me undesirable to publish these facts until very largely 
augmented ; and, finding that no observations had been ex¬ 
pressly made upon the subject, I read my paper before the 
Linnean Society for the purpose of inducing naturalists in 
different parts of the world to try experiments on the fertility of 
nearly allied species inhabiting isolated areas, as well as to test 
for degrees of sterility between natural varieties and parent 
forms on continuous areas. Meanwhile I am myself trying ex¬ 
periments on the mutual fertility of isolated species, as well as 
upon the sterility of natural varieties with parent forms. Where 
birds and mammals are concerned, I am using the numberless 
islands of all sizes on the west coast of Scotland, which are 
admirably suited to the purpose. Any of your readers in any 
parts of the world who are acquainted with well-marked natural 
varieties of birds or mammals which (together with their parent 
forms) would be likely to thrive on these islands, would greatly 
oblige me by communicating suggestions. 

I may take this opportunity of also requesting any of your 
readers who may have further remarks or criticisms to make on 
the theory of physiological selection not to delay their publica¬ 
tion. For it is surely desirable that discussion of the subject 
“on the high priori road” should come to an end. Until a 
large number of experiments shall have been made, any definite 
judgment upon the theory must be either biassed or premature ; 
and therefore the only influence that can now be exercised by 
adverse criticism is that of discouraging the work of verification. 
On this account, and on this account alone, is it worth one’s 
while to answer such criticism. Hitherto I have waited till it 
should come to an end, and withdrawn the answer previously 
referred to in these columns as having been in type for the Fort¬ 
nightly Revinv. When it has come to an end, I will furnish a 
general reply in the Nineteenth Century , and shall then hope to 
show that whatever “ fate ” may be in store for the theory at the 
hands of Nature, at all events it is certain that it has been in 
no way affected by the assault of naturalists. 

George J. Romanes 


Heredity in Abnormal-Toed Cats 

The calculation made by Mr. J. H. Hodd in last week’s 
Nature {p. 53) of the numerical proportion of the sexes of Mr. 
Boulton’s race of extra-toed cats, in relation to the recurrence of 
the abnormity, is very interesting as an inferrable deduction from 
the premises of Mr. Poulton’s elaborate tabulation of his obser¬ 
vations ; but it is, I think, doubtful whether it is not misleading 
as a generalisation from the facts collected by him. A conclusion 
arrived at by means of a mathematical method is too absolute an 
inference, and not necessarily reliable, when applied to purely 
biological cases, on account of the numerous intervening factors 
(perhaps mostly unknown, but yet of importance) which are 
incapable of being appreciated within such an estimate, and 
which may, in consequence, invalidate the main point under 
consideration. This appears to be the case on the present occa¬ 
sion ; for Mr. Boulton mentions, in describing the kittens of 
VIII s (p. 39), that by far the most highly specialised develop¬ 
ment of the abnormity he has observed, throughout the entire 
race, was attained in a male —VIII 3 iv. Considering that the 
large majority of individuals possessing the character are of the 
9 sex, as pointed out by Mr. Hodd, this fact is really very 
striking. But, at the same time, if the point alluded to by Mr. 
Hodd were considered as amounting to a principle, we should 
naturally be led to infer that, the abnormity might become equiva¬ 
lent to a secondary sexual character, which is so improbable that 
it scarcely bears suggestion. Besides, it is necessary to bear in 
mind that all the observations carried on as yet by Mr. Poulton 
have dealt with the 9 influence alone; and it may be accounted for 
by the very reason that all the 6 s have been carefully eliminated 
from exercising any influence on the race, that the predominant 
effect, numerically , is on the 9 side; while it is most probable 


that if an abnormal 6 were selected (say, the individual just 
referred to) as a starting-point for experiment with normal 9 s, 
the result would exhibit a general tendency towards superior 
persistence of the character operating with greater potency 
amongst the males than the females. It would be very interest¬ 
ing to experiment in this manner under the isolation happily 
promised in the Madeiran Islands. 

Mr. Ilodd’s statistical statement is, doubtless, correct in the 
main, under the restricted provision just suggested, only one 
must not attach too great importance to it. The preponderance 
in number of the 9 s over 6 s is, indeed, still more noticeable 
when the ratio of each sex to the total number of the thirty-six 
cats is considered. Thus it appears that of twelve 6 s 13^ per 
cent, are normal, and only 19! per cent, abnormal ; whilst of 
the twenty-four 9 s 19-f per cent, are normal, as many as 47^ 
per cent, are abnormal. It is perhaps a little premature to place 
entire reliance upon so small a number, but it will prove interest¬ 
ing to compare the statistics brought out in Mr. Hodd’s letter 
with a larger number in time to come. 

In considering such a close and carefully detailed analysis as 
that presented by Mr. Boulton, it is of no little interest to find, 
on referring to that wealth of facts and principles, “ The Descent 
of Man,” that these results are in complete accord with, and 
confirm the laws of inheritance formulated by Darwin, if the 
strictures imposed by him, as if in anticipation of future observa¬ 
tions, are duly regarded; and as his remarks apply to the present 
subject very directly,—although bearing more especially upon 
sexual selection in general,—I cannot do better than quote some 
of the more pithy ;—“ Why certain characters should be in¬ 
herited by both sexes, and other characters by one sex alone, 
namely by that sex in which the character first appeared, is in 
most cases quite unknown. We cannot even conjecture why 
with certain sub-breeds of the pigeon, black striae, though trans¬ 
mitted through the female, should be developed in the male 
alone, whilst every other character is equally transferred to both 
sexes ; why, again, with cats, the tortoiseshell colour should, 
with rare exceptions, be developed in the female alone ” (“ De¬ 
scent,” 2nd ed., p. 232). It is curious that the cats under obser¬ 
vation happen to be tabby-tortoiseshell, and the remark made by 
Darwin (p, 230), that “as a rule it is the females alone in cats 
which are tortoiseshell, the corresponding colour in the males 
being rusty red,” fully obtains in the present case, since the S s 
are, unless tabby, sandy-coloured, but never tortoiseshell. It is 
furthermore important to notice that the sandy individuals have 
the supernumerary digits as fully developed as any of the 9 s in 
the same litter. 

Darwin’s explanation of the persistence of abnormal characters 
is on the lines of the theory of pangenesis, as follows :—- 

‘ * It is in itself probable that any character appearing at an 
early age would tend to be inherited equally by both sexes, for 
the sexes do not diff-r much in constitution before the power of 
reproduction is gained. On the other hand, after this power has 
been gained, and the sexes have come to differ in constitution, 
the gemmules (if I may again use the language of pangenesis), 
which are cast off from each varying part of the one sex, would 
be much more likely to possess the proper affinities for uniting 
with the tissues of the same sex, and thus becoming developed, 
than in the other sex ” (p. 232). On p. 237 we find the 
further remark :—“The presence of supernumerary digits, and 
the absence of certain phalanges, must be determined at an early 
embryonic period, .... yet these peculiarities, and other 
similar ones, are often limited in their transmission to one sex : 
so that the rule that characters developed at an early period 
tend to be transmitted to both sexes here wholly fails.” 1 
And, in conclusion :—“ Characters of the parents often, or even 
generally, tend to become developed in the offspring of the same 
sex, at the same age, .... in which they first appeared in the 
parents. But these rules, owing to unknown causes , are far from 
being fixed. Hence, during the modification of a species, the 
successive changes may readily be transmitted in different ways ; 
some to one sex, and some to both ; some to the offspring at one 
[ age, and some to the offspring at all ages. Not only are the 
laws of inheritance extremely complex, but so are the causes 
which induce and govern variability ” (p. 240). 

It is quite remarkable, though it is not at all surprising, how 
closely Mr. Boulton’s facts fit into these deductions of Darwin’s, 
drawn, as they were, from such few instances that they seem to 
be little less than preconceived ideas. 

But, as it may be due to a one-sided influence in special 

1 This is a point which perhaps requires further evidence. 
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cases that an effect is found to have clung with so much per¬ 
sistence to one sex, I am inclined to believe that, upon the 
experiment being made as I have suggested, that the other sex 
will produce similar results in regard to the numerical pro¬ 
portion of the sexes, and a strong point in favour of this opinion 
lies in the fact that, as I have myself seen, a sandy-coloured 6 
kitten, apparently bearing the stamp of the normal 6 parent, 
was found to bear the development of the supernumerary digits 
in a marked degree. William White 

55, Highbury Hill, N., November 22 

Algebraic Notation of Kinship 

With reference to Mr. Davison’s letter in Nature (vol. 
xxxiv. p. 571), X wish to point out that the subject of algebraic 
notation, not only for kinship, but for kinship and affinity, has 
been pretty fully discussed in several papers which I contributed 
to the Royal Society of Edinburgh, and especially in a paper 
entitled “ Analysis of Relationships of Consanguinity and 
Affinity,” which, at the request of Mr. Gal ton and Dr. Tylor, I 
contributed to the Anthropological Institute {Journal of the 
Anthropological Institute, August 1882). Some idea of the 
nature of that paper may be got from a statement of the several 
tables "which are appended to it. Table I. gives the notation for 
the general relations of the first five orders, states the general and 
singular meaning of each, and classifies them according to index, 
sign, and grade. Table II. shows how these general relation¬ 
ships are divided into ultimate species. Table HI. gives all the 
possible relationships of a man to a woman, and of a woman to 
a man, within the first five orders ; and such relationships as 
exclude marriage according to the laws of England are marked 
with an asterisk. Table IV. gives the consanguineous relation¬ 
ships of the first five orders grouped in lines and species, the 
agnatic system being formed by the extreme terms on the left, 
and the uterine system by the extreme terms on the right. 
Table V. gives strict definitions of the English terms of rela¬ 
tionship. 

Besides the algebraic notation, I also developed a graphical 
notation. In the paper referred to, I apply the graphical nota¬ 
tion to show the descent of property according to the English law. 

Prof. Jevons took much interest in these papers, and it was 
his intention to give the elements of the analysis in a new 
chapter of his “ Studies in Deductive Logic,” but death snatched 
him from us in the midst of his scientific labours. 

Alexander Macfarlane 

University of Texas, Rustin, Texas, November 15 


Seismometry 

In the last number of Nature (p. 75) there appears a letter by 
Prof. J. A. Ewing, referring to a note in a previous number (p. 36), 
apparently a summary of a communication from Prof. Milne. 
As I have some interest in this question, and have reason to 
believe from remarks made in a letter lately received from Prof. 
Milne that the matters referred to by Prof. Ewing cannot be 
those to which Prof. Milne referred, I should be glad if the 
original communication could be published. 

Prof. Ewing’s letter and indeed several of his recent publica¬ 
tions, including the description of his instruments in Nature, 
are decidedly calculated to mislead those not familiar with the 
seismological work which has been done in Japan. For example, 
he says, or leads one to infer, that he introduced horizontal pendu¬ 
lums in seismology : now that is not the case. It is needless for me 
to say that horizontal pendulums have long been known as a 
means of obtaining nearly neutral equilibrium ; and in particular, 
with reference to Japan, they are referred ta by Prof. Milne on 
page 25 of vol. i. part 1 of the Trans . Sets. Soc. Japan, in a 
paper which was read in Prof. Ewing’s presence several months 
before Prof. Ewing’s instrument was heard of. What Prof. 
Ewing did introduce was a particular form of horizontal pen¬ 
dulum, very particularly described by him in some of his early 
papers, as involving a “new principle” (now apparently aban¬ 
doned by him), and he used two such pendulums to write two 
components of the earth’s motion on a continuousy moving 
plate. Records on moving surfaces were not new then, even in 
Japan, as they are referred to in papers published by other 
investigators before Prof. Ewing arrived in the country, but 
there was this difference in these older methods, that the plates 
were automatically started by the earthquake ; and Prof. Ewing, 
after his experience, has now adopted this plan. 


Prof. Ewing mentions also in his letter that his apparatus 
writes three components of the motion, but he does not say that 
the most difficult of the three—namely, the vertical component 
—is written by an instrument which I introduced and described 
before the Seismological Society of Japan, first in May r88o, 
and afterwards in a modified form in April 1881. Prof. Ewing’s 
instrument is professedly, as his first description {Trans. Sets. 
Soc . Japan, vol. iii.) clearly shows, a modification of my second 
form, and is, what he seems persistently to have shut his eyes to, 
almost identical with my early form. 

As to Prof. Ewing’s statement in the last sentence of his letter 
that “ there is nothing better to take their place,” we can hardly 
be expected to take his judgment on this point. 

Thomas Gray 

7, Broomhill Avenue, Partick, Glasgow, November 30 

[Nothing essential was omitted from Prof. Milne’s letter.—E d.] 


Botanical Lecture Experiment 
The following simple lecture-experiment may interest teachers 
of botany. It is described by Georg Klebs in his paper “ Ueber 
d. Organisation d. Gallerte bei einigen Algen u. Flagellaten,” 
published in the most recent part of Unters. a. d. bot. Inst. z. 
Tubingen. A description of the experiment I give in Klebs’s 
words, translated :—“ It is easy to demonstrate, by addition of 
a watery solution of phenolphtalein, that Algae make the water 
in which they live alkaline when they are fixing carbon in light. 
In proportion as-the fixation of carbon proceeds, the water 
gradually assumes a deep red tinge, which gradually disappears 
when light is excluded.” The explanation given is:—“The 
Alga takes up not only the C 0 2 absorbed in the water, but also 
in part that which is in combination in acid carbonates, in con¬ 
sequence of which alkaline combinations arise ; in darkness, 
owing to respiration, the reverse process takes place.” 

I have a vessel with water containing phenolphtalein in which 
Cladophora has grown for nearly three weeks, and there is 
daily a reddening of the water, its rapidity being determined by 
the brightness of the day ; during the night the colour disappears. 

Bayley Balfour 


A Lecture Experiment on the Expansion of Solids 
by Heat 

Mr. Madan’s description of a device for showing that metals 
and s >lids expand when exposed to heat is very interesting, 
especially as such an arrangement, but with important modifica¬ 
tions, is capable of giving very excellent scientific results, results 
which are only surpassed by M. Fizeau’s method. Ohe necessary 
alteration is the substitution of a spring-pressure for the weight 
on the strip of metal. This and other points will be made quite 
clear by a perusal of a short description contained in txiy paper, 
“A Strain-Indicator for Use at Sea,” read before the Institution 
of Naval Architects. The numerous tables and diagrams there 
given would, I am afraid, hardly interest your readers, but the 
repeated experiments in Table I. would be a subject of 
interest, as they show how well the experiments agree amongst 
themselves. The errors, though small, are due, in my opinion, 
not only to the difficulty of reading the dial (each unit being 
equal to about half an inch, and the second decimal therefore 
about 1/200 inch), but also to the difficulty of reading the exact 
position of the weight on the steel-yard of the testing-machine. 
Far more accurate results are obtained when, instead of a jockey 
weight being run out, small weights are added one by one. 

You will also notice that the instrument gives very good 
records on paper (see launching strain diagrams and railway 
bridge diagrams), and in this shape it could, I think, be used 
with advantage for recording changes of temperature. 

C. E. Stromeyer 

Strawberry Hill, Middlesex, December 2 


Meteors and Auroras 

In the Proceedings of the Paris Academy of Sciences published 
in Nature for November 4, at p.23, a relation between showers 
of shooting-stars and auroras is noted. In this vicinity on 
April 14, May 8, July 27, and November 2, very fine auroras 
were visible, and upon each occasion shooting-stars of unusual 
brilliancy were observed in the northern heavens whilst the 
aurora was at "its height. M. A. Veeder 

Lyons, New York, November 24 
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